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Method and arrangement for loading artillery pieces by 
means of flick ramming 

The present invention relates to a method and an 
arrangement for flick ramming shells and propellant 
powder charges in artillery pieces which are loaded 
with these components separately. 

The expression flick ramming means that the 
components making up the charge, in the form of shells 
and propellant powder charges, are, during the start of 
each loading- operation, imparted such a great velocity 
that they perform their own loading operation up to 
ramming in the barrel of the piece in more or less free 
flight at the same time as the loading cradle in which 
they are accelerated to the necessary velocity is 
rapidly braked to a stop before or immediately after it 
has passed into the loading opening of the barrel.- 

Flick ramming is an effective way of driving up 
the rate of fire even in heavier artillery pieces, and, 
in this connection, it is in general terms necessary 
for the shells, for example, to be imparted a velocity 
of at least approaching 8 metres per second in order 
for flick ramming to be performed. It is moreover 
desirable that the ramming velocity can be varied in 
relation to the elevation of the piece so that the 
shells are always rammed equally firmly in the loading 
space of the piece. This is because, in this way, 
variations of Vo, that is to say the muzzle velocity, " 
as a result of shells/projectiles being rammed with 
varying degrees of firmness are avoided. 

The major problem associated with flick ramming 
heavier artillery shells/projectiles is that of 
accelerating these to the necessary final velocity 
within the acceleration distance available, which is 
usually no longer than the length of the shell or 
projectile itself. Furthermore, it must be possible to 
flick ram different types of shell/projectile of 
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different weight and length using one and the same 
rammer. A further complication in flick ramming 
shells/projectiles, and to a certain extent in flick 
ramming propellant powder charges, is that, as soon as 
5 they have reached the desired velocity, the rammer or 
the shell cradle with which they have been accelerated 
to the desired flick ramming velocity must be rapidly 
braked to zero while the accelerated shell or 
propellant powder charge continues its course forwards 
10 and into the loading opening of the piece as a freely 
moving body. 

Thus far, the practice has primarily been to use 
pneumatically driven flick rammers in which a pneumatic 
accumulator provided the necessary energy to impart the 

15 requisite flick velocity to the shell in question. In 
conventional rammers which do not provide flick 
ramming, there are often chain transmissions for 
transferring the energy supply between an axially 
displaced hydraulic or pneumatic piston and the rammer 

20 which acts directly on the rear part of the shell. 

US 4,457,209, in which chiefly Figs 12 and 18 are 
of interest, can be cited as an example of a 
hydraulically driven shell rammer, while US 4,957,028 
constitutes an example of a purely piston-driven 

25 rammer. 

The present invention relates to an electrically 
driven flick rammer for artillery pieces. The rammer 
according to the invention is to begin with 
characterized in that, for the acceleration of the 

30 shells and, where appropriate, the propellant powder 
charges, it utilizes the starting acceleration from an 
electric motor, the rotating movement of which is 
mechanically geared down and converted into a 
rectilinear movement. According to a development of the 

35 invention, it is moreover possible, when necessary, to 
make use of an extra energy supply from a chargeable 
energy accumulator which has previously been provided 
with an energy supply and is then triggered 
simultaneously with the driving electric motor of the 
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flick raiTuner being started, and which thus makes even 
more rapid acceleration possible. In one of the 
exemplary embodiments which illustrate the invention, 
the ramming velocity obtained according to the basic 
5 principle of the invention is geared up by a specific 
mechanical arrangement. 

The basic construction of the electrically driven 
flick rammer according to the invention can therefore 
be used for ramming both shells and propellant powder 

10 charges, the difference being chiefly that, as far as 
ramming shells is concerned, it is as a rule only these 
which are accelerated to flick velocity in a fixed 
loading cradle, whereas, in the case of propellant 
powder charges, it may be necessary to accelerate the 

15 loading cradle as well and allow it to follow the 
charges into the loading opening of the barrel because 
the propellant powder charges may have poor inherent 
rigidity. 

The advantages of driving the rammer electrically 

20 instead of hydraulically or pneumatically include the 
fact that the rammer can thus be made much more simple 
and have fewer component parts and can thus be expected 
to have a greater degree of availability, at the same 
time as it becomes possible, by means of electronic 

25 control of the driving electric motor, to adjust the 
ramming velocities accurately at all the elevations of 
the piece, so that ramming is always the same. The 
electric motor can therefore also be used to brake the 
ramming velocity in the event that the energy supply 

30 provided by the energy accumulator is too great in 
relation to the piece elevation at the time. 

The basic idea underlying the present invention is 
therefore that, for loading artillery pieces, use is to 
be made of the starting acceleration of an electric 

35 motor in order to accelerate the artillery propellant 
powder charge or the shell to be loaded into the piece 
to such a great velocity that it is sufficient for 
flick ramming the same. For this to be possible, the 
rotating movement of the electric motor must, as 



already mentioned, be converted into a linear movement. 
In connection with the invention, two different basic 
principles for this are proposed, one of which is based 
on the use of a drive belt or feed chain driven by the 
5 geared-down electric motor via preferably a bevel gear 
or a planetary gear, while the other is based on the 
use of a pinion which is connected to the electric 
motor and drives a rack in the desired axial direction. 
The invention also includes a method and a number of 

10 arrangements which make possible electrically driven 
flick ramming of both propellant powder charges and 
shells, in which the energy supply from the electric 
motor is combined with that from the energy 
accumulator, the accumulated energy of which is 

15 discharged at the same time and parallel to the motor 
being started. As the shells have such a great dead 
weight, an energy supply of not inconsiderable 
magnitude is necessary in addition to an electric 
motor, which gives rise to a linear movement in the 

'20 ' manner already indicated, so as to keep the size of the 
motor within reasonable limits. According to the basic 
concept in question, the energy supply which is 
therefore necessary in addition to the motor is 
provided by triggering the energy accumulated in an 

25 energy accumulator simultaneously with the electric 
motor being started. During acceleration itself, the 
shell.s must have a certain support in the form of a 
shell cradle, and, in this, they are accelerated to the 
desired ramming velocity by a shell rammer. The latter 

30 must in turn be stopped rapidly before it arrives in 
the loading opening of the piece. Some of the braking 
energy developed in this connection can then be used 
for at least partial recharging of the energy 
accumulator. According to a preferred development of 

35 the invention, the electric motor, which constitutes 
the core itself of the system, can subsequently be used 
to complete the recharging of the energy accumulator. 
In this connection, the simplest way of carrying out 
this recharging of the energy accumulator is to reverse 



the electric motor, the other parts of the ramner then 
following. In addition to the electric motor and the 
energy accumulator, the rammer according to the 
invention also requires a locking function which 
5 ensures that the energy accumulator is triggered at the 
correct moment, that is to say simultaneously with the 
electric motor being started. In this connection, the 
motor, can be used to provide the locking function. The 
part referred to above as the energy accumulator can 

10 advantageously consist of a compressible spring means 
in the form of one or more interacting coil or 
pneumatic springs of a type known per se provided that 
it is possible to achieve sufficient energy 
accumulation capacity with these. 

15 As already indicated, the basic idea of the 

electric motor-driven rammer, with its energy 
accumulator for making possible ramming of even heavy 
shells, allows scope for a number of different detailed 
embodiments. There are therefore a number of different 

20 .ways in which the accelerating rotation of an electric 
motor can be converted into a likewise accelerating 
rectilinear movement, at the same time as there are a 
number of different ways of embodying the energy 
accumulator. A few different preferred ways of 

25 embodying the arrangement according to the invention 
will therefore be described in greater detail below. 
One of the examples described also comprises, in 
addition to the basic concept of the invention, a 
development of the same which makes possible mechanical 

30 gearing-up of the ramming velocity to a higher level 
than is achieved according to said basic concept. The 
variants described in connection with the appended 
figures are, however, to be seen only as examples of a 
few embodiments of the invention, while the latter is 

35 as a whole defined in the patent claims below. 
In the figures described below: 
Fig. 1 shows the basic principle of the invention, 
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Fig. 2 shows the same variant as in Fig. 1 but in an 
angled projection and with some component parts omitted 
so as to clarify the main principle. 

Figs 3 and 4 show a second variant of the invention in 
5 an angled projection and two different operating 
positions. 

Figs 5, 6 and 7 show angled projections of a third 
variant of the invention. Fig. 5 showing the 
arrangement with the shell in the starting position, 

10 Fig. 6 the arrangement with the shell in the launching 
position and Fig. 7 the main component parts of the 
drive system with the shell in the starting position, 
Figs 8 and 9 show a lateral projection and, 
respectively, a vertical view of another embodiment of 

15 the invention, and 

Fig. 10 shows the section X-X in Fig, 8. 

Fig. 1 shows diagrammatically the basic principles 
of the invention in its simplest variant as far as 
ramming shells is concerned. In the figure, the shell 

20 has the reference' number 1, while 2 indicates the 
electric drive motor and 3 the drive wheel of the 
motor. A feed chain 4 runs around the drive wheel 3 and 
also around a chain wheel 5 which is driven by the 
chain but is considerably larger than the wheel 3 and 

25 will therefore rotate at a considerably lower speed. By 
using the feed chain 4, the rotating movement of the 
electric motor 3, and then chiefly . its starting 
acceleration which is the motor movement of which use 
is mainly made in application of the invention, is 

30 therefore converted into a linear movement which is 
transmitted to the shell 1 via a shell rammer 6. The 
acceleration imparted to the shell therefore originates 
from the starting acceleration of the electric motor. 
However, the great weight of the shell 1 makes it 

35 necessary to provide additional energy as otherwise the 
motor would have to be exceptionally large, and, 
according to the invention, this extra energy supply is 
provided by energy accumulated in an energy accumulator 
7 at an earlier stage being released at the same time 



as the electric motor 2 is started. In its simplest 
form, the energy accumulator 7 consists of a coil or 
pneumatic spring which is compressed in its charged 
state. To trigger the energy accumulator, a locking 
5 system 8 is included, as indicated in the figure, which 
is operationally linked to the starting of the electric 
motor and which is disconnected at the same time as the 
electric motor 2 is supplied with starting current. The 
locking system 8 can advantageously, before starting, 

10 be replaced by the. motor 2 being loaded in the braking 
direction, that is to say the direction in which it 
locks or counteracts the energy accumulator, after 
which the current direction is switched and increased 
to its maximiim value at the same time as the energy 

15 accumulator 7 is triggered. This starting method 
results in an even more rapid start and therefore 
greater shell acceleration. To transmit the energy 
supply from the energy accumulator 7 to the feed chain 
4 and thus to the rammer 6 and finally to the shell 1, 

20 there is also a second feed chain 9 which runs around 
on the one hand a guide wheel 10 and on the other hand 
a drive wheel 11, the latter being mounted firmly on 
the same spindle as the chain wheel 5 and therefore in 
turn driving it. When the electric motor 2 is started, 

25 the energy supply from the motor is imparted to the 
feed chain 4, and at the same time the energy 
accumulator 7 therefore delivers its energy supply, 
also to the feed chain 4, via the second feed chain 9, 
the combined energy supply from these two energy 

30 sources accelerating the shell 1 in the direction of 
the arrow A to a velocity which is sufficiently high 
for the shell to proceed to ramming in the ramming 
position of the piece (not shown) . As soon as the shell 
has achieved the necessary velocity, the rammer 6 is 

35 braked to a stop, which takes place at the latest in 
line with the spindle of the drive wheel 3. The fact 
that the electric motor has an important role to play 
in the system can also be used in order to brake the 
ramming velocity of the shell if the energy supply from 
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the energy accumulator should be too great in any 
position. Electronically controlling an electric motor 
using, for example, a velocity sensor as a point of 
reference is after all a simple routine procedure 
5 today. The simplest way of recharging the energy 
accumulator is, moreover, to reverse the electric motor 
until it has returned to the original position. 

Fig. 2 shows in principle the same arrangement as 
in Fig. 1 but in an angled projection and without the 

10 motor 2. In this case, it is assumed that the motor 2 
is used to keep the system locked up to the start, for 
which reason the locking system 8 has been omitted. 
Otherwise, the various component parts have been given 
the same reference numbers as in Fig. 1. The motor 2 

15 (not shown) is therefore assumed to be coupled to the 
drive wheel 3 and thus to drive it via the feed chain 4 
running around the wheel 5, to which chain the shell 
rammer 6 is fixed. The second feed chain 9 runs around 
the guide wheel 10 and the drive wheel 11 which is 

20 mounted firmly on the same spindle as the wheel 5, 
while the body of the pneumatic spring 7a is fixed in a 
stand (not shown) and its piston rod is connected to 
the feed chain 9 which it drives in the direction of 
the arrow Al when it is released. A number of 

25 additional arrows, which indicate the movements of the 
various feed chains 4 and 9, have also been included in 
the figure. As can be seen from the figure, starting 
the motor 2 (not shown) therefore results in the shell 
1 being accelerated in the direction of the arrow Al by 

30 the combined starting acceleration from the motor 2 
(not shown) and the pneumatic spring 7a. To recharge 
the energy accumulator, that is to say the pneumatic 
spring 7a, all that is necessary is for the motor 2 to 
be reversed until the pneumatic spring has been 

35 compressed again, after which the system is locked by 
motor braking and the system is ready for a new 
operating sequence. It is assumed that, during its 
acceleration, the shell 1 rests in a. system-integral 
shell cradle which can be in the form of a completely 
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or partly covered channel or the like. However, for the 
sake of clarity, the shell cradle- has not been shown in 
Figures 1 and 2. 

The variant of the arrangement according to the 
5 invention shown in Figs 3 and 4 includes the same 
electric motor 2 as in Fig. 2, and this motor drives, 
via a bevel gear 2a, a first chain wheel 3a which in 
turn drives a feed chain 4a. Mounted on the latter is a 
shell rammer 6a of slightly different design, which 

10 follows the movement (around the chain wheels) of the 
chain and in this way provides free access for 
supplying new shells from the rear. The shell rammer 6a 
is also provided with special rear guide wheels which 
follow guide tracks which are included in the shell 

15 cradle 12 shown in the figure but are themselves not 
shown in the figure. This is in order to provide 
guidance and absorb the torque transmitted by the 
shell. The shell cradle 12, in which the shell 1 rests 
during its acceleration, is also shown in the figures. 

20 The feed chain 4a runs on around a second chain wheel 
5a which can be driven by or driving relative to the 
feed chain 4a depending on whether the shell 1 is to be 
accelerated or the energy accumulator 7b, also included 
here, is to be recharged. The spindle of the chain 

25 wheel 5a is connected to the input shaft of a planetary 
gear 13, on the output shaft 13a of which a toggle- 
joint arm 14 is firmly arranged. Fixed to the free 
outer end 15 of the toggle-joint arm 14 via a rotatable 
pin is one end of the energy accumulator 7b which here 

30 consists of a pneumatic spring. The other end of the 
pneumatic spring 7b is then in turn, via a second pin 
at point 16, connected to the frame (not shown in Figs 
3 and 4) of the rammer. A stop 17 is also arranged 
firmly on the feed chain 4a. This stop is used to stop 

35 the shells 1 when they are supplied to the shell cradle 
12 from the rear. As can be seen from the figure, the 
shell rammer 6a will be located on the lower side of 
the feed chain 4 when the stop 17 is located in a 
suitable stopping position on the upper side of the 
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feed chain. The stop 17 is used in order to brake the 
shells when they are supplied to the shell channel 12, 
and at the same time the stop and the chain are 
displaced, the braking energy being used in order at 
least in part to recharge the energy accumulator, that 
is to say the pneumatic spring 7b. 

In order for this variant of the invention to 
function correctly, it is necessary for the entire 
acceleration distance of the feed chain 4a, that is to 
say the distance between the starting and stopping 
positions of the pneumatic spring 7b, to correspond to 
half a revolution of the toggle-joint arm 14 arranged 
on the shaft of the planetary g;ear 13. The system 
comprising the toggle-joint arm 14 of the planetary 
gear and the pneumatic spring 7b has two dead-centre 
positions, the first of which arises when all its 
articulation points 13a, 15 and 16 lie in a line and 
the pneumatic spring 7b is fully compressed. A second 
dead-centre position lies half a revolution from the 
first, with the pneumatic spring 7b fully expanded. In 
this connection, however, bringing about rapid energy 
transmission is of greater interest than using the 
energy accumulator to its absolute maximum. In order to 
obtain maximum acceleration from the pneumatic spring 
7b, a starting position must be selected in which the 
toggle-joint arm has already left the dead-centre 
position and forms an angle with this position. A 
starting angle of roughly 30° from the dead-centre 
position has proved to be suitable. At the same time, a 
limited amount of the accumulated energy of the energy 
accumulator is therefore sacrificed because the latter 
is in this position discharged slightly, and at the 
same time, as the total stroke length is to correspond 
to half a revolution of the output shaft of the 
planetary gear, braking of the system is obtained at 
the end of the stroke, which brings about an initial 
prestressing of the energy accumulator. This braking 
will, however, affect only the shell rammer 6a because 
the shell 1 will in this position have reached its 
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maximum velocity. Fig. 4 shows the position immediately 
before this braking is started. 

The arrangement functions in the following manner: 
In the starting position, the shell 1 is located in the 
shell cradle 12, while the pneumatic spring 7b and the 
toggle-joint arm 14 are in the position described above 
directly at the side with the spring fully compressed, 
and the motor 2 keeps the system balanced. When the 
shell 1 is to be rammed, the motor 2 is started, 
whereupon the feed chain 4 starts to move and with it 
the chain wheel 5a which rotates the planetary gear 13, 
and at the same time the toggle-joint arm 14 is driven 
in the same direction by the energy accumulator, that 
is to say the pneumatic spring 7b. By virtue of the 
fact that the planetary gear is connected to the chain 
wheel 5a, the pneumatic spring 7b therefore delivers 
its energy supply in this way to the feed chain 4a, 
while the motor provides its energy supply to the same 
feed chain 4a via the chain wheel 3a. This combined 
energy supply then accelerates the shell 1, In the 
position shown in Fig. 4, the energy accumulator 7b has 
delivered all its energy, and the shell 1 has reached 
the desired velocity and continues its flick course 
forward for ramming in the ramming position (not shown) 
of the piece. Of the previously mentioned half 
revolution of the output shaft of the planetary gear, 
only a small part now remains, which involves an 
initial prestressing of the pneumatic spring 7b, and 
the energy necessary for this prestressing can be 
obtained from rapid braking of the shell rammer 6a 
which has now completed its function as far as this 
shell is concerned. Braking of the shell rammer is 
effected by the pneumatic spring and motor together. 
For the remaining recharging of the pneumatic spring, 
use can then be made of the energy which is absorbed by 
the stop 17 when it stops the next shell fed in, 
supplemented with the remaining energy necessary from 
the motor. Moreover, the recharging of the energy 
accumulator can also be carried out by the motor 2 
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being reversed by an amount corresponding to half a 
revolution of the planetary gear. 

The basic principle underlying the arrangement 
shown in Figs 5, 6 and 7 is that the rotation movement 
5 of the electric motor is to be converted into a linear 
movement by means of a pinion which drives a rack, and 
the same basic idea is used for transmitting the energy 
supply from the energy accumulator to the shell, which 
in this case is effected by this energy supply being 

10 transmitted to the drive wheel of the motor and from 
there, together with the energy supply from the motor 
itself, to the shell rammer. Fig. 5 shows the 
arrangement with the shell in the starting position, 
Fig. 6 shows the shell when it has achieved its maximum 

15 acceleration, and Fig. 7 shows chiefly how the 
gearwheels concealed in the other figures interact with 
one another and the rack which drives the shell. A 
number of the component parts shown in the other 
figures have been omitted in Fig. 7. 

20 The arrangement shown in Figs 5 and 6 and partly 

• in Fig. 7 comprises the shell 1, the shell cradle 12 
and the drive motor 2 with its bevel gear 2a, which can 
all be unmodified. A shell rammer 6c is also included, 
which is in principle of the previously indicated type. 

25 The latter is included in the form of a fixed part in a 
rammer body 17 which is arranged displaceably in the 
direction of the arrow B in a frame (not shown in the 
figure) which also supports the shell cradle 12. The 
rammer body 17 also includes a fixed rack 18. When the 

30 motor 2 is started, it drives, via a bevel gear 2a, a 
pinion 19 {see also Fig. 7) which in turn drives a 
pinion 20 which drives the rack 18 and with it the 
rammer body 17 in the direction of the arrow B. The 
rammer body 17 also includes a spring holder tube 21 

35 containing a powerful coil spring which, in the 
compressed state, will drive a second rack 22 in the 
direction of the arrow C. The rack 22 then in turn 
engages with a pinion 23 which is mounted firmly on the 
same spindle 24 as an intermediate gear 25 which is in 
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turn in engagement with the pinion 19 of the motor. As 
in the previous alternative, this fundamental solution 

of the invention means that, when the piece is to be 
loaded, the motor is switched from its braking function 
and is started, its starting acceleration then 
beginning, via the pinions 19 and 20, to drive the rack 
18 and with it the rammer body 17 in the direction of 
the arrow B. At the same time, the rack 22 is allowed 
to begin moving in the direction of the arrow C by the 
spring in the spring holder tube 21 driving it 
forwards, energy thus released being supplied via the 
pinion 23 and the intermediate gear 25 to the motor and 
being in this way converted into shell acceleration in 
the direction of the arrow B. Figures 6 and 7 also 
include a brake 26 for braking the rammer body 17 after 
acceleration of the shell has been completed. 

Finally, the variant of the invention shown in 
Figs 8, 9 and 10 comprises a bevel gear 2a which is 
driven by an electric motor 2 and the output shaft of 
which* is provided with a pinion 21 which, when the 
motor rotates, displaces a rack 28 and frame, of which 
it forms part, in the direction of the arrow D. This is 
because the whole frame 29 can be displaced along a 
guide rail 30, and this guide rail constitutes an 
integral part of the basic body 31 of a loading system. 
Also arranged in the frame 29 are two guide wheels 32 
and 33, "and a feed chain 34 runs around these. A shell 
rammer 6d is also fastened on the feed chain 34 at the 
level of the marking 35. The feed chain 34 is moreover 
connected firmly to the guide rail 30 at point 36. Two 
energy accumulators 37a and 37b are also included, 
which are fastened one on either side of the frame 29. 
When these energy accumulators, which consist of coil 
springs, are triggered, they will act on the frame in 
the same direction as the motor because they are fixed 
between the moving frame 29 and the basic body 31. When 
the motor is started, it drives the frame 29 via the 
pinion 27 and the rack 28 in the direction of the arrow 
D. The feed chain 32 and with it the shell rammer 6d 



- 14 - 

follow in the same direction. By virtue of the feed 
chain being connected firmly to the guide rail 30 and 
therefore, via the latter, to the basic body 31, each 
displacement of the frame 29 in the direction of the 
5 arrow D along the guide rail 30 will result in twofold 
displacement of the feed chain 34 and the shell rammer 
6d connected to it. The system therefore gives a ratio 
of 2 to 1 for the movement of the chain and thus also 
of the shell rammer in relation to the movement of the 

10 frame, and the latter obtains its movement energy via 
on the one hand the starting acceleration of the motor 
and on the other hand the simultaneously triggered 
energy accumulators 37a and 37b. Finally, it can be 
seen from the figures that the shell rammer 6d is 

15 mounted along two guide rails 38a and 38b which form 
part of the shell cradle 39 which is in the form of a 
slotted tube 39. As previously, the reference number of 
the shell is 1. 
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1. Method of, during the first part of loading in the 
5 loading of artillery pieces which are loaded with the 
components for loading in the form of shells (1) and 
propellant powder charges separately, accelerating the 
component with which the piece is to be loaded to a 
sufficiently high velocity that the respective 

10 component can, during the second, concluding part of 
the loading operation, cover the final distance in the 
barrel of the piece up to ramming therein in its own 
free movement, characterized in that the respective 
component (1) is accelerated to the necessary ramming 

15 velocity using an electromechanically generated energy 
supply in the form of the starting acceleration from an 
electric motor (2) the rotating starting acceleration 
of which is mechanically converted into rectilinear 
acceleration. 

20 ' 2. Method" according to Claim 1, characterized in that 

the intended component for loading (1) is accelerated 
to the desired ramming velocity by an 
electromechanically generated first energy supply 
acting linearly in the loading direction combined with 
25 a second energy supply released simultaneously in the 
same direction, which has been accumulated previously 
in an energy accumulator (7, 7a-d) . 

3. Method according to Claim 1 or 2, characterized in 
that said accumulated second energy supply is obtained 

30 from at least one spring means (7, 7a-d) compressed at 
an earlier stage. 

4. Method according to Claim 1, 2 or 3, characterized 
in that the electric motor (2) which is used for 

.generating the electromechanically generated first 
35 energy supply is, after the loading operation has been 
completed, used to supply new accumulated energy to the 
energy accumulator (7, 7a-d) again in the form of 
tensioned spring energy or the like. 
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5. Arrangement for, in accordance with the method 
according to one of Patent Claims 1-4, during the first 
part of the loading operation in the loading of 
artillery pieces, accelerating the component with which 
the piece is to be loaded, such as a shell (1) or one 
or more propellant powder charges, to a sufficiently 
high velocity that the component can, during the 
second, concluding part of the loading operation, cover 

■ the final distance in the barrel of the piece up to 
ramming in its own free movement, characterized in that 
the energy generator used for generating this 
acceleration consists of an electric motor (2), the 
rotating starting acceleration of which is mechanically 
converted into the desired linear acceleration movement 
with which the component is accelerated to the desired 
ramming velocity. 

6. Arrangement according to Claim 5, characterized in 
that it comprises on the one hand an electromechanical 
system (2, 2a, 4-11) for generating a first linear 
energy supply in. the loading direction and on the other 
hand an energy accumulator {7, 7a-d) in which it is 
possible for a linear second energy supply which can be 
released in the same direction to have been accumulated 
in advance, said electromechanical system for 
generating the first energy supply being connected to 
said energy accumulator in such a manner that, when the 
generation of the first energy supply starts, the 
second is also released, and the interacting energy 
supplies acting together on a rammer (6, 6a-d) which 
bears against the component (1) to be rammed. 

7. Arrangement according to Claim 6, characterized in 
that said electromechanical system (2, 2a, 4-11) for 
developing the first energy supply comprises a geared- 
down electric motor (2) combined with a mechanical 
means (2a, 4-11) for converting the rotating starting 
acceleration of the motor (2) into a linear 
accelerating movement. 

8. Arrangement according to Claim 6 or 7, 
characterized in that said mechanical means for 
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converting the rotating starting acceleration of the 
electric motor into a linear accelerating movement 
consists of a first feed chain (4) which runs in a 
closed loop in the desired acceleration direction of 
5 the component for loading around on the one hand a 
first chain wheel (3) connected firmly to the output 
shaft of the motor (2) and on the other hand a second 
chain wheel (5) arranged in the running direction of 
the feed chain (4), while the energy accumulator (7, 

10 7a) is coupled to a second feed chain (9) which, in a- 
closed loop, runs parallel to the first feed chain 
around two chain wheels (10, 11), one of which is 
mounted firmly on the same spindle as the second chain 
wheel (5) of the first feed chain, these two last- 

15 mentioned chain wheels (11, 5) rotating and driving in 
the same direction when they are acted on via the motor 
and, respectively, the energy accumulator, while the 
shell rammer (6) is connected to and driven by said 
first feed chain. 

20 9. Arrangement according to Claims 5-8, characterized 
in that the energy accumulator (7, 7a-d) consists of a 
spring means in the form of a pneumatic or coil spring, 
the movement of the two feed chains in one direction, 
activated by the motor, bringing about an accumulation 

25 of energy by stressing the spring means at the same 
time as a return of the shell rammer (6) to a starting 
position, while a movement in the opposite direction 
brings about an acceleration of the shell rammer and 
the component for loading (1) in question, while energy 

30 is supplied from both the motor (2) and the energy 
accumulator (7, 7a) . 

10. Arrangement according to Claims 5-7, characterized 

in that it comprises a feed chain (4a) which runs 
around two chain wheels (3a, 5a) in a closed loop and 
35 is driven by an electric motor (2) via one of the chain 
wheels (3a), while a planetary gear (13) is connected 
to the other chain wheel {5a) of the feed chain (4), 
which chain wheel can be, depending on the 
circumstances, either driven by or driving relative to 
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the feed chain, while the output shaft of the planetary 
gear is connected to a crank arm (14), at the outer end 
of which, fixed between the latter and. a fixed point 
(16), a spring means (7b) in the form of a pneumatic or 
5 coil spring is arranged, while a shell rammer (6a) is 
connected to the feed chain (4a) . 

11. Arrangement according to Claim 10, characterized 
in that a full stroke length for the spring means 
corresponds to half a revolution of the output shaft of 

10 the planetary gear (13) and the crank arm (14) fixed to 
the end of the shaft, the arm having a starting 
position which corresponds to the starting position, of 
the shell (1), in which it keeps the energy accumulator 
(7b) compressed and in which the crank arm forms a 

15 certain angle with the connecting line through the 
fixed fastening point (16) of the energy accumulator 
(7b) and the output shaft (13a) of the planetary gear, 
and a stopping position which corresponds to the 
stopping position of the shell rammer (6b) and involves 

20 a relatively small prestressing of the energy 
accumulator brought about by utilizing the braking 
energy released on braking of the shell rammer (6a) 
after acceleration of the component for loading in 
question has been completed. 

25 12. Arrangement according to one of Claims 10 or 11, 
characterized in that the electric motor (2) and 
systems connected to it can be driven in optional 
directions either for acceleration of the shell or for 
charging the energy accumulator, 

30 13. Arrangement according to Claim 11 or 12, 
characterized in that the feed chain (4) also bears, in 
addition to the shell rammer (6b), a stop (17) for 
braking shells (1) supplied to the arrangement, the 
energy supplied to the stop (17) during braking of the 

35 respective shell (1) being utilized to drive the 
planetary gear (13) in a direction which at least to an 
extent brings about charging of the energy accumulator 
(7b), while the charging of the same is completed by 
the electric motor (2) . 
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14. Arrangement according to Claim 6, characterized in 
that said mechanical means for converting the rotating 
starting acceleration of the electric motor (2) into 
linear acceleration consists of a pinion (19, 20, 23, 

5 25) which is driven by the motor (2) and bears against 
a first rack (18) connected to the shell rammer, while 
the energy accumulator comprises a spring means and a 
second rack (22) which can be displaced relative to the 
rest of the system by the spring means when the latter 
10 is activated and which in turn is also connected to the 
drive shaft (2) of the electric motor (2) via pinions 
(23, 25, 19) . 

15. Arrangement according to_ Claim 6, characterized in 
that said mechanical means for converting the rotating 

15 acceleration of the electric motor (2) into linear 
movement consists of a pinion (27) which is mounted on 
the output shaft of the motor and, via a rack (28) 
forming part thereof, drives a displaceable frame (29) , 
said frame (29) in turn bearing a feed chain (34) which 

20 runs around two chain wheels (32, 33) in a closed loop 
and which is connected on the one hand, in one of its 
parallel-running portions, to the body (30) in which 
the frame (29) is displaceable and on the other hand, 
in its other portion, to the shell rammer (6d) , while 

25 at least one energy accumulator (37a, 37b) is fixed 
between the fixed body (31) and the displaceable frame 
(29) . 

16. Arrangement according to one of Claims 5-15, 
characterized in that it comprises members which start 

30 the release of the energy supply from the energy 
accumulator at the same time as the electric motor is 
started. 

17. Arrangement according to one of Claims 5-16, 
characterized in that it comprises members for loading 

35 the electric motor (2) in a direction which brakes the 
triggering of the energy accumulators until the time of 
ramming when the current direction to the motor is 
switched. 
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Abstract - * 

The present invention relates to a method and ah 
arrangement for flick ramming shells (1) and the 
propellant powder charges in artillery pieces- which are 
loaded with these components separately. 
The invention therefore comprises both a method and an 
arrangement and it is characterized above all in that 
the respective component (1) is accelerated to the 
-necessary ramming velocity using an electromechanically 
generated energy supply in the form of starting 
acceleration from an electric motor (2), the rotating 
starting acceleration of which is mechanically 
converted into rectilinear acceleration and the energy 
supply from .which can, if required/ be supplemented 
with the energy supply from a previously charged energy 
accumulator {7, 37a) which is triggered simultaneously 
with the start of the electric motor. 

(Fig. 1 is proposed for publication) 
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Case 3802 SE 

Sfttt och anordnlDg fOr laddning av aitiUeripjaser medelst kasUnsittning. 

F6re]iggande uppfiiming hSnfSr sig till ett sfltt och en anordning f6x kastansSttning av 
granatema och dnvkrutladdningama i sSdana artillenpjSser som laddas med dessa 
laddkomponenter var^rsig. 

Med uttrycket kastansSttning avses att de i taddningen ing&ende komponentema i forni av 
granater och drivkrutladdningar under resp laddoperations inledning ges en s& hOg hastighet 
. att.de fullfoljer den egna laddoperationen fiam till ans&ttning i pjftsens eldior som mer eller 
mindre in flykt samtidigt som den laddvagga i vilken de accelererats upp till den nadvSndiga 
hastig^cn snabbromsas till stopp innan eller omedelbart efier det att den passerat in i 
eldrdrets ladddppning. 

Kastansattning ett effektivt sStt att driva upp eldhastigheten Sven i tyngre artilleripjSser och 
rent generellt kr^vs dUrvid, fbr t ex granatema att dessa ges en hastighet som &tminstone 
nSrmar sig 8 meter per sekund fbr att kastans&ttningen skall kunna fiillfoljas. Det Sr dessutom 
5nskv&t att ansflttningshastigheten skall kiinna varieras med hSnsyn till pjasens elevation s& 
att granatema alltid blir lika hibt ansatta i pjSsens laddutrymme. Darigeoom undviker man 
namligen variationer p& Vo. dvs utg&igshastigheten, som en i8Ijd av oiika hirt ansatta 
granater/projektiler. 

Det stdrsta problemet vid kastansfittning av tyngre ardUerigranater/projektiler Sr att accelerera 
upp dessa till den nddvandiga sluthastigheten inom den accelerationsstrUcka som finns 
tillg^glig och som vanligtvis inte ar l^gre &n granatens eller projektilens egen langd. 
Dessutom m&ste olika granatsortei/projektilermed olika vikt och Ifingd kunna kastansSttas 
med en och samma ansattare. En extra komplikation vid kastansittningen av 
granater/projektiler och i viss m&i aven vid kastans&ttningen av drivkrutladdningar 3r att s& 
snart dessa uppn&tt finskad hastighet s& m&ste den p^vare eller den granatvagga med vilken 
de accelererats upp till den (Snskade kastansftttningsbastigheten snabbromsas till noil medan 
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den accelererade granaten eller drivkiutladdningen iSr fortsMtta sin bana framAt och in i 
pjasens laddfippning som en fiitt rorlig kropp. 

Hittiils bar man framftirallt i praktiken provat pneumatiskt drivna kastans&ttare dSr en 
gasackumulator svarat fdr den nddv&idiga energien Sir att ge den aktuella granaten den 
nodvandiga kasthastigheten. Vid konventionella ansattare som inte ger en kastansattning 
fbrekommer ofta kedjetransmissioner fSr att everfSra energitillskottet mcllan en axiellt 
forskjuten hydraulisk eller pneumatisk kolv och den p&dhvare som direkt piveikar granatens 
bakre del. 

Som exempel pi en hydrauliskt driven kedjematat granatans&ttare kan nMmnas US 4,4S7»209 
dSr fi-amst Fig. 12 och 1 8 fir av intresse medan US 4,957,028 utgdr ett exempel p& en rent 
kolvdriven ansSttare. 

Fdreliggande uppfinning hSnfor sig nu till en eldriven kastansattare Vdr artilleripjaser . 
Utmaxkande fSr ansfittaren enligt uppfinningen ar inledmngsvis att denna &r accelerationen 
av granatema och i fSrekommande fall drivkrutladdningama utnyttjar startaccelerationen frSn 
en elmotor, vars roterande roreise pk mekanisk vag vSxlas net och omvandias till en rStlinjig 
rOrelse. Enligt en utveckling av uppfinningen kan man dessutom dA s& krftvs Sven utnyttja ett 
extra energttillskott fiSn en uppladdningsbar energiackumulator, som tidigare tillfiirts ett 
encrgitillskott, och som nu mioses samtidigt med att kastansattarens drivande elmotom 
startas och som dSrigenom mdjHggdr en 3ii snabbare acceleration. I en av de utfbringsexempel 
som illustrerar uppfinningen vSxlas dessutom den enligt uppfinningens gnmdprincip eihMlna 
ansfittningshastigheten upp genom en speciftk mekanisk anordning. 

Grundkonstruktionen till den eldrivna kastansSttaren enligt uppfinningen kan allts& utnyttjas 
f5r ans£ittningen av s&vSl granater som drivkrutladdningar, varvid skiUnaden framst kommer 
att ligga i att d& det gSller ansStming av granater sk ar det som regel cndast dessa som 
accelereras upptill kasthastighet i en fast laddvagga medan man vid drivkrutladdningar kan 
tvingas att Hven accelerera upp taddvaggan och lAta den f&lja laddningama in i eldrOrets 
ladddppning eftersom diivkmtladdningama kan ha dAlig egen styvhet 
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Bland fdrdelama med att driva ansMttaien elektriskt istallet for hydrauliskt eiler pneumatiskt 
kan nflmnas att ansSttaren dahgenom kan gdias vasentligt enklare och med f&m komponenter 
och darigenom kan fbrvSntas en hOgre grad av tillganglighet samtidigt som man fir 
mojlighet att, genom elektronisk styming av den drivande ebnoiom, noggrant reglera 
ansattningshastighetema inom alia pjasens elevationer s& att ansattningen alltid blir 
densaimna. Elmotom kan sftlunda Mven anvfindas £Sr att bromsa ansSttningshastigbeten BSr 
den htodelse det energitillskott som energiackiunulatom tillfifr skutle vara stort med 
hansyn till den fbr tillfallet aktuella pj^elevationen. 

Gnindideen bakom foreliggandc uppfinning St sMunda att man vid laddningcn av 
aitillehpj9ser skall utnyttja startaccelerationen vid en elmotor fbr att accel^era upp den 
artjlleridrivkrutladdning eller dito granat som man skall ladda pjSsen med till en s& h5g 
hastighet att den 9r tiUrScklig Sir ea kastansSttning av densamma. Fdr att detta skall vara 
mdjiigt m§ste dSlrvid elmotoms roterande rfirelse som redan nSmnts omvandlas till en linjar 
rdrelse. I samband med uppfinningen fi^resl2is tv& olika gnmdprinciper f&r detta av vilka den 
ena bygger p& anvSndningen av en drivrem eller matningskedja som drivs av den nedvSxiade 
elmotom via fbretr&desvis en vinkel- eller planetvSxel medan den andra bygger p& 
utnyttjandet av ett med elmotom forbundet kuggdrev som driver en kuggstdng i den dnskade 
axiella hktningen. I uppfinningen ing^ vidare ett sStt och ett antal olika anoidningar som 
mdjliggdr en elektriskt driven kastans&ttning av s&vSl drivknitladdningar som granater dSr 
elmotoms energitillskott kombineras med det Mn en energiackumulator vars uppiagrade 
energi urladdas samtidigt med och parallellt med att motom staitas. Efteisom granatema bar 
en s& hdg egenvikt krivs utdver en elmotor» som p& redan antytt sUtt ger upphov till en lii\j3r 
rSrelse, &r att h&lla motoms storlek p& en p& en rimlig niv&, Sven ett energitillskott av icke 
ovSsentlig storlek. Enligt det nu aktuella grundkonceptet tillfors det sMunda fbnitom motom 
erforderliga energitillskott genom en med elmotoms start samtidig utl5sning av den i en 
energiackumulator samiade energien. Granatema m^ ha ett visst stdd under sjfllva 
accelerationen i form av en granatvagga och i denna accelereras de sedan upp till dnskad 
ansmtningshastighet av en granatp&drivare. Den senaie m&ste i sin tur snabbstoppas innan den 
nar in i pjasens ladd5ppning. En del av den dflrvid utvecklade bromsenergin kan d& umyttjas 
fbr en Stminstone delvis iteruppladdning av energiackumulatom. DSrefter kan i enlighet med 
en f&redragen utveckling av uppfinningen den elmotor som utgSr sjStva kSman i systemet 
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utnyttjas for att slutfSra Steruppladdningen av energiackumulatom. Enklast genomiSis denna 
iteruppladdning av energiackumulatom dSrvid geaom att elmotom backas varvid 5vriga delar 
av ans5ttai€n fdljer med. Utdver elmotom och energiackumulatom krSvs vid ansSttaren enligt 
uppfinningen en spiirrfunktion som tiilser att energiackumuiatom utldses vid ittt tidpunkt dvs 
samtidigt med att elmotom stanas. Som sparr fimktioa kan darvid motom utnyttjas. Den som 
energiackumulator tidigare omnflmnda komponenten kan med iSrdel utgdias av en 
komprimerbar ^aderfunktion i form av en eller flera samverkande spiral- eller gas^Sdrar av i 
och fbr sig kand typ forutsatt att man med dessa uppnilr en tillrlU;kUg energilagringskapacitet. 

Som redan antytts finns det inom grundideen f&r den elmotordrivna ansSttaren, med dess 
energiackumulator fi$r att mfijliggara &ven ansSttning av tunga granater, plats fbr flera olika 
detaljutformningar. Silunda finns det alltsi flera olika sfitt pi viVset man kan omvandla en 
elmotors accelererande rotation till en likaledes accelererande rStlinjig r&relse, samtidigt som 
det finns flera olika sStt att utforma energiackumulatom pk. I det fdljande kommer d^irfbr 
nkgra olika. fSredragna sfltt att utforma anoidningcn enligt upp&mingen att beskrivas mer i 
detalj. £tt av de dSr beskrivna exemplen innefattar fdmtom grundkonceptet f5r uppfinmngen 
&ven en utveckling av detsamma, som mojligg6r en mekanisk uppvUxUng av 
ansftttningshastigheten till en hdgre nivi en den som erh^is enligt nSnrnda gnmdkoncept. De 
i samband med bifogade figurer Jse^vna variantema £&r dock endast ses som exempel p& 
T^grz varianter av uppfmningen medan denna i sin helbet finns defimerad i de efterffiljande 
patentkraven. 

Av i det f51jande redovisade figurer visar: 
Fig. I grundprincipen fbr uppfinningen 

Fig.2 samma variant som Fig.l men i snedprojektion och med vissa detaljer utelSmnade f^r att 
f5rtyd]jga huvudprincipen 

Fig.3 och 4 en andra variant p& uppfinmngen i snedprojektion och tv& olika funktionsIMgen 
Fig. 5 , 6 och 7 snedprojektioner av en tredje variant p& uppfinningen dar Fig 5 visar 
anordningen med granaten i startlMget och Fig 6 med granaten i utskjutningslSget och Fig 7 
drivsystemets huvudkomponenter med granaten i startlSget och 
Fig.8 och Fig. 9 en sidoprojektion resp en lodvy av dnnu en variant p& uppfinningen och 
Fig. 10 snittet X-X i Fig.8. 



?k Fig. I visas schematiskt gnindprincipema l^r uppfinningen i dess enklaste variant nSr det 
galler ansMttningen av granater. ?& figuren har granaten beteckningen 1 medan 2 betecknar 
den elektriska drivmotom och 3 motoms drivhjul. Over drivhjulet 3 lOper en matningskedja 4, 
vilken dessutom iGper 5ver ect av kedjan drivet kedjehjul S, som dock ar vasentligt st6rre Sn 
hjulet 3 och dSrfiSr kommer att rotera med en vasentligt lagre hastighet. Genom utnyttjande av 
matningskedjan 4 omvandlas atlts^ elmotoms 3 roterande roreise, och d& firSmst dess 
startacceleration, som ar den motorrorelse som fi^st utnyttjas i samband med utfivandet av 
uppfinningen, till en UnjSr rarelse, som via en granatp^vare 6 kommer att dver^nis till 
granaten 1. Den acceleration som darvid tillibrs granaten harrdr alltsi frSn elmotoms 
startacceleration. Granatcns I stora vikt gdr det emellertid nddvSndigt att tillf&ra ytterligare 
energi eftersom motom annars m^e gdias exceptionellt stor och enligt uppfinningen tiUfSrs 
detta extra energitillskott genom att i en energiackiimulator 7 i ett tidigare skede upplagrad 
enei^gi utldses samtidigt med att elmotom 2 startas. I sin enklaste form utg6fs 
energiackumuiatom 7 av en i uppiaddat tiilstdnd komprimerad spiral- eller gasig^er. Fdr 
utldsning av energiackumuiatom firnis, som antytts p& figuren ett med efanotoistarten till sin 
fuiiktion sammankopplat spdirsystem 8, som kopplas ur samtidigt med att elmotom 2 tiUfSrs 
startstrdm. Sp^ystemet 8 kan med fbrdel in^r staiten eisSttas av att motom 2 belastas i 
bfomsriktningen, dvs den riktning i vilken den sptoar eller h&ller emot energiackumuiatom, 
vareAer strOmriktningen kopplas om och 0kas tiU sitt maxvarde varvid samtidigt 
energiackumuiatom 7 utl5ses. Denna staxtmetod ger en Sn snabbare start och alltsi en h(Sgre 
granatacceleration. F5r dveriSring av energiackumulatoms 7 energitillskott till 
matningskedjan 4 och dSmied till pidrivaren 6 och slutligen granaten 1 Gods vidare en andra 
matningskedja 9 som lOper 6ver dels ett brythjul 1 0 dels ett drivhjul 1 1 varvid det senare Sr 
fast monterat pft samma axel som kedjehjulet 5 och alltsS i sin tur driver detta. 
DS elmotom 2 startas tillfbrs motoms energitillskott till matoingskedjan4 och samtidigt 
lamnar s&Iunda energiackumuiatom 7 sitt energitillskott via den andra matningskedjan 9 aven 
det till matningskedjan 4 varvid det samlade energitillskottet fr^ dessa bSgge energikdllor 
accelererar granaten 1 i pilens A riktning till en hastighet som 3r tilh^ckligt hog for att 
granaten skall fortsatta till ansSttning i den icke utritad pjSsens ansattmngslftge. Sk snart 
granaten &tt erforderlig hastighet bromsas pMrivaren 6 till stopp vilket sker senast i hdjd med 
drivhjulets 3 axel. Det faktum att elmotom har en viktig uppgift att fyUa i systemet kan ftven 



utnyttjas for att bromsa ansSttningshastigheten for granaten om energiackumulatotns 
energitillskott i n&got Iflge skuUe bU fSr stoit. Att dektroniskt styra en ebnotor mod 
utgSngspunkt fr&n t ex en hastighetssensor Sr ju idag en enkel rutra§tgard. Det enklaste sattet 
att ateruppladda energiackumulatom ar fdr dviigt att backa ehaotom tills den ktergktt till 
urspningslftget. 

?k Fig. 2 visas i princip samma anordning som pi Fig. I , hSr dock i snedprojektion och utan 
att motom 2 ritats ut. fbrutses aven motom 2 bli utnyttjad for att hilla systemet splbrat 
fram till start varfilr spJiirsystemet 8 hett saktias. I dvrigt har de olika komponententa eiii^lit 
samma h^visningsbeteckningar som pSi Fig 1. Den ickc utritade motom 2 forutsatts alltsi 
vara kopplad till drivhjulet 3 och dUimed driva den Ov^ hjulet 5 l&pande matningskedjan 4 i 
vilken granatp&drivaren 6 Sr insist. Den andra matningskedjan 9 16per aver biythjulet 10 och 
det p& samma axel som hjulet 5 fast monterade drivhjulet 1 1 medan gas^adem 7a med sin 
stomme Sr in^t i ett inte utritat stativ medan dess kolvstdng ^ forenade med matningskedjan 
9 som den dk den utl6ses driver i pilens Al riktning. P& figuren bar aven n&gra ytterligare 
pilar som markerar de oiika matningskedjomas 4 resp 9 rOrelser utritats. Som firamg^ av 
figuren innebSr swedes en start av den icke utritade motom 2 att granaten 1 accelereras i 
pilens Al riktning av den sammanslagna staitaccelerationen £r^ den icke utritade motom 2 
och gas^Mem 7a. Fdr iteruppladdningen av energiackumulatom, dvs gasijSdem 7a kr&vs 
endast att motom 2 backas tills gasQadem ph nytt komprlmerats varefter systemet spSiras 
genom motorbromsning och systemet ar klart ftJr en ny fimktionssekvens. Under sin 
acceleration £5ratsfittes granaten 1 vila i en systemfast granatvagga som kan ha formcn av en 
belt eller devis tackt rSnna eller motsvarande . Oranatvaggan har dock for tydli^iets vinnaode 
inte ritats ut p& n&gon av figurema 1 eller 2. 

I den pi Fig 3 och 4 visade varianten av anordningen enligt uppfinningen ingdr sanuna 
elmotor 2, som i Fig. 2 och denna driver via en vinkelvSxel 2a ett f&ista kedjehjul 3a, som i 
sin tur driver en matningskedja 4a. ?& den senare Sr en nkgot annorlunda utformad 
granatp&drivare 6a monterad, denna fdljer med kedjans rdrelse (runt kedjehjulen ) och ger 
darigenom fri vag f&r tillf&rsel av nya granater baki&fin. GranatpMrivaren 6a ar ocksa f5rsedd 
med specieUa bakre styrhjul, som ^Ijer i den pa figuren utritade granatvaggan 12 ingdende pa 
figuren icke utritade styrspir. Detta fbr att ge styming och ta upp det moment som granaten 



dvcrfiir. Pi figurema Si vidare utritad granatvaggan 12 i vilken granatcn 1 vilar under sin 
acceleration. Matningskedjan 4a 16per vidare Over ett andra kcdjchjul 5a, som kan vara dtivet 
av eller drivande relativt matningskedjan 4a beroende av om det Sr granaten 1 som skall 
accelereras eller den aven har ing&ende enegiackumulatom, har betecknad 7b, som skall 
iteruppladdas. Kedjehjulet Sa ar med sin axel fdibundet raed den ing&ende axeln till en 
planetvaxel 13 vid vars utgiende axel 13a en knaledsarm 14 ar fast anbringad . Vid 
knaledsannens 14 fiia ytteranda 15 ena Snden av energiackumulatoni 7b, som hMr utgdis av 
en gasQader in^ via en vridbar tapp. GasfjSdems 7b andra Snde Sr sedan i sin tur Wd 
punkten 16 via en andra tapp ffirbunden med ansattarens p& Fig.3 och 4 icke utritade ramverk. 
?k matningskedjan 4a ar aven ett motbringarel7 fast anordnad. Denna senare utnyttjas for att 
stoppa upp granatema 1 dk de tillf&rs granatvaggan 12 bakifrto. Som firarngSr av figuren 
kommer granatp&drivaien 6b att beflnna sig p& matningskedjans 4 undersida 6& motbdngaien 
1 7 befinner sig vid ett ISmpligt stopplage p^ matningskedjans ovansida. Motbnngaren 1 7 
utnyttjas f6r att bromsa upp granatema di de tiU^TS till granatrannan 12 och samtidigt 
fdrskjuts motbringaren och kedjan varvid bromsenergin umyttjas fSr att dtminstone till en del 
ladda om energiackumulatoni. dvs gasigSdem 7b. 

Fdr att denna variant pa uppfinningen skall fungera korrekt kravs att matningskedjans 4a hela 
accelerationsstracka, dvs avstandet mellan gaspdems 7b start och stopplage skall motsvara 
\/2 varv fbr den p& planetvSxefais 13 axel anordnade knfilcdsaimen 14. Systemet med 
planetvaxelns knMledsann 14 och gas^adem 7b har tva dddpunktsISgen av vilka det ^rsta 
intrader da samtliga dess ledpunkter 13a, 15 och 16 ligger i linje och gas^adem 7b ar fiiUt 
komprimerad. Ett andra dddpuoktslage ligger ett halvt varv darifrSn med gasQadem 7b belt 
expanderad. I det har sammanhanget ar vi emellertid mer intresserade av att ft till stSnd en 
snabb energidverfdhng an att utnyttja enere^ackumulatom till dess absoluta maximum. For 
att fl ut maximal acceleration ur gas^adem 7b mftste man som startlMge valja ett dSr 
knaiedsarmen redan iSamsA dddpunktslSget och bildar en vinkel med detta ISge. En staitvinkel 
om ca 30^ frln dddpunktslaget har visat sig vara lamplig. Samtidigt ofJrar man alltsa en 
begransad del av energiackumulatoms lagade energi eftersom denna i detta lage till en mindre 
del ar urladdad och samtidigt ftr man, eftersom den totala slagiangden skall motsvara ett halvt 
varv for planetvaxelns utgicnde axel, vid slagets avslutning en bromsning av systemet som 
innebar en fbrsta fbrspanning av energtackumulatom. Denna bromsning skall dock endast 



p&verka granatpddrivaien 6a efteisom granaten 1 i detta iSge skall ha uppn&tt sin maximala 
hastighet Fig.4 visar laget omedelbart innan denna bromsning p&besrjas. 

Anordningens fiinktion blir nu som fSljer: I StartlSget befinner sig granaten 1 i granatvaggan 
12 medan gasfj3dem 7b och knaiedsannen 14 ligger ovan beskrivna ISge strax vid sidan om 
fjadems fuUa komprimering medan motom 2 hillcr systemet i balans, D& granaten 1 skaJl 
ans&ttas startas motom 2 varvid matningskedjan 4 borjar Kira sig och danned kedjehjulet 5a 
som drar runt planetvSxeln 13 och samtidigt drivs knaiedsaimen 14 i samma riktning av 
energiackumulatom dvs gaslO^dem 7b. Genom att planetvSxeln Sr sammankopplad med 
kedjehjulet 5a avlSnmar s&ledes gas^Sdeni 7b sitt energitillskott den vSgen till 
matningskedjan 4a medan motom ger sitt energitillskott till samma matningskedja 4a via 
kedjehjulet 3a. Varvid dessa energitillskott gemensamt accelererar granaten 1. Vid det p& Fig 
4 visade laget har energiackumulatom 7b iSmnat hela sin energi och granaten 1 har n&tt 
3nskad hastighet och fortsStter den egna kastbanan fram till ansilttning i den icke utritade 
pjdsens ansSttningslage. Av det tidigare omtalade halva varvet fi>r planetvSxehis utg&ende 
axel &terst& nu endast en mindre del som innebar en f&rsta fbrspSmiing av gasQadem 7b och 
erfordertig energi fbr denna fSiBpSnning kan tas en snabb inbromsning av 
granatp&drivaren 6a, som nu fiillgjoit sin uppgiit med denna granat Inbromsning av 
granatpidiivaren sker med ga&^Mem och motom gemensamt. Fdr den resterande 
itemppladdningen av gasQSdem kan defter utnyttjas dels den energi som upptas av 
motbringaren 17 dft denna stoppar nSsta irammatade granat komplettcrad med erforderlig 
resterande energi motom. Atemppladdningen av energiackumulatom kan fOr dviigt &ven 
genomf5ias genom att motom 2 backas den strflcka som motsvarar ett 1/2 vaiv f8r 
planetv&cen. 

Grundprincipen bakom den pi Fig. 5« 6 och 7 visade anordningen ar att ehnotoms 2 
rotationsrdrelse skall omvandlas till en linjSr rSrelse medelst ett kuggdrev som driver en 
kuggstftng och samma gmndide umyttjas fbr att overfora energiackumulatoms energitillskott 
till granaten, vilket i detta fall sker genom att detta energitillskottet overfSrs till motoms 
drivhjul och dSrififSn tillsammans med motoms eget energitillskott till granatp^varen. 
Vi Fig 5 visas anordningen med granaten i startliget och p& Fig.6 nSr den iqypnfltt sin max 
acceleration och p& Fig. 7 visas frSmst hur de p& de andra figurema skymda kuggbjulen 



9 



samverkar med varandra och den kuggst&sg som driver granaten. PS Fig. 7 har ilera detaljer 
som &terfiims p& de dvriga figurema utelSmnats. 

I den p& Ftg.5, 6 och delvis 7 visade anordningen Iterfinns granaten 1 , granatvaggan 12 samt 
drivmotom 2 med dess vinkelvflxel 2a, som alia kan vara i ofiJrflndiat slack. Dessutom ingftr 
en granatpMrivare 6c som i princip av tidigare antydd typ. Den senare ing&r som fast 
komponent i en p&dhvarstomme 17, som Hr fSrskjutbart anordnad i pilens B riktning i ett p& 
figuren icke utritat ramveric, som fiven uppbSr granatvaggan 12. 1 pSdrivarstommcn 17 ingflr 
vidare en fast kuggstSng 18 . Motom 2 driver nu dft den startas, via vinkelv&celn 2a ett 
kuggdrevl 9 ( se aven Fig.7 ), vilket i sin tur driver ett kuggdrev 20 som driver kuggst^lngen 
18 och d^ed p^varstommen 17 i pilens B riktmng. Vidare ing&r i pSdrivarstommen 1 7 
ett ^Sdeih&llarrOr 21 inneh&llande en kraftig spiralfjSder som i kompiimerat skick vill driva en 
andra kuggstSng 22 i pilens C riktning. Kuggstfingen 22 ligger sedan i sin tur i ingrcpp med 
ett kuggdrev 23 vilket Sr fast monterat p& samma axel 24 som ett mellanhjul 25 vilket i sin tur 
st^ i f(3rbindelse med motoms kuggdrev 19. 

Denna principl&sning av uppfinningen innebSr, som vid tidigare altemativ att d& pjSsen skall 
laddas koppias motom om frin sin bromsande fimktion och startas varvid dess 
startacceieration via kuggdreven 19 och 20 bdrjar driva kuggstdngen 18 och d^irmed fiven 
p&drivarstonmien 17 i pilens B riktmng. Samtidigt ges kuggst&ngen 22 en mdjUghet att bdrja 
rSra sig i pilens C riktning i och med att ^Sdem tnne i QilderiiflllaiTdTet 21 driver den fiam&t 
varvid darvid frigjord energi via kuggdrevet 23 och mellanhjulet 25 tillf5rs motom och den 
vagen omvandlas till en granatacceieration i pilens B riktmng. ?i figurema 6 och 7 ingiir aven 
en broms 26 fSr upphromsning av pSdrivaistommenl? efter fuUgjord acceleration av 
granaten. 

Den p& Fig.8, 9 och 10 visade varianten pi uppfuiningen innefattar slutligen en av en elmotor 
2 driven vinkelvSxel 2a vars utg^nde axel ar flSrsedd med ett kuggdrev 27, vilket d& motom 
roterar forskjuter en kuggstSng 28 och det ramverk i vilket denna ing&r i pilens D riktning. 
Hela ramverket 29 ar namligen ttirskjutbart langs en styrskena 30 och denna styrskena utgor 
en integrerade del av en laddsystemets grundstomme 31.1 ramverket 29 9r vidare tv& biythjul 
32 resp 33 anoninade och dver deasa Idper en matningskedja 34. Vid matningskedjan 34 Sir 
vidare en granatpfidrivare 6d infSst i h5jd med mariceringen 35. Dessutom ar matningskedjan 
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34 vid punkten 36 fast fdibunden med styrskenan 30. Dessutom ing^ tvh energiackumulatorer 
37a och 37b vilka ar f^ta en p& vardera sidan om ramverket 29. D& dessa 
energiackumulatore, vilka utgSrs av spiral^adrar utloses kommer de att p4verka ramverket i 
samma riktning som motom eftersom de ar inspanda melian det rfirliga ramverket 29 och 
grundstoinmen31. 

Da motom startas driver den ramverket 29 via kuggdrevet 27 och kuggstSngen 28 i pilens D 
riktning. Matningskedjan 32 och d^ed aven granatpSdrivaren 6d ^Ijer med i samma 
riktning. I och med att matningskedjan Mr fast 3ibunden med styrskenan 30 och alltsi via 
denna med grundstommen 3 1 si kommer varje fiJrskjutning av ramverket 29 i pilens D 
riktning att ISngs styrskenan 30 att resuhera i en den dubbel f5rskjutningen av 
matningskedjan 34 och den dtoed sammanhangande granatp&drivaren 6d. Systemet ger 
allts& en utvaxling av 2 till 1 av kedjans och d&med Mven granatpidrivarens rOreise jSmfbrt 
med ramverkets rdrelse och detu On sin rOralseenergi dels via motoms startacceleration dels 
via de samtidigt uti5sta energiackumulatorema 37a och 37b. 

Av figurema framgir slutligen att granatpldrivaren 6d ^ lagrad llbigs tvA styrskenor 38a och 
38b som ingflr i den som ett slittsat r6r utfoimade granatvaggan 39. Granaten har som tidigare 
beteckningen I. 
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3802 S£ 
Patentkrav 

1. SM an vid laddning av sfidana aitilleripjaser, som laddas med laddkoffl|>onentenia i form 
av granater (I) och drivkrutladdningar var fbr sig, under laddningcns fbrsta del accelcrera upp 
den laddkomponent, med vilken pjasen skall laddas till en tillr&ckligt hdg hastighet fbr att resp 
laddkomponent under laddoperationens andra avslutande del skall kunna tillryggalfigga sista 
biten in i pjSsens eldrSr fixun till ans^ittningen dari som en egen fri rSrelse , kftanetecknat 
dSrav att resp laddkomponent (1) accelereras upp till nOdv^dig ansattningshastighet under 
utnyttjande av ett elektromekaniskt aistrat energltillskott i form av startaccelerationen frftn en 
elmotor (2) vars roterande startacceleration p& mekanisk vftg omvandlas till en r&tlinjig 
acceleration. 

2. Satt enligt krav 1 kSnnetecknat dMrav att den avsedda laddkomponenten (1) accelereras 
upp till Snskad ansSttningshastigihet av ett Unj9rt i laddriktningen verkande elektromdcaniskt 
aistrat iorsta energltillskott kombinerat med ett i samma riktmng samtidigt utl6st tidigare i en 
energiackumulator (7, 7a-d) upplagrat andra energitillskott. 

3. S&tt enligt krav 1 eller 2 kilnnetecknat dSiav att nfimnda upplagrade andra energitillskott 
hamtas &3n minst cn i ett tidigare skede komprimerad Qaderfunktion (7»7a^). 

4. Satt enligt krav 1, 2 eller 3 kftnnetecknat dSrav att den elmotor (2) som utnyttjas f&r 
alstringen av det pk elektromekanisk vSg alstrade fSrsta energitillskottet sedan 
laddoperationen sluti&rts umyttjas fQv att p& nytt tillfbra energiackumulatom (7,7a-d) ny 
upplagrad energi i form av en uppspand Q Sderenergi eller motsvarande. 

5. Anordning fbr att vid laddning av artilleripjaser under laddoperationens fbrsta del, i 
enlighet med sattet enligt endera av patentkraven 1 -4 accelerera upp den laddkomponent med 
vilken pjHsen skall laddas, sisom en granat (1) eller en eller flera drivkrutladdningar, till en 
tillrackligt hSg hastighet fbr att laddkomponenten under laddoperationens andra avslutande 
del skall kunna tillryggalSgga sista biten in i pjasens eldrbr fram till ansSttningen som en som 



en egen fri idrelse kUnnctecknacl dSrav att den fbr alstring av denna acceleration utnyttjade 
energialstraren utgdrs av en eimotor (2) vars roterande startacceleration pi mekanisk vflg 
omvandlas till den Cnskade linj^ acceierationsTorelsen med vitken laddkomponenten 
accelereras upp till onskad ansSttningshastighet. 

6. Anordning enligt krav 5 k&nnetecknad darav att den, dels innefattar ett elektromekaniskt 
system <2,2a,4-l 1) for alstring av ett fbrsta linjart energitillskott i laddiiktningen , dels en 
energiackumulator (7,7a-d) i vilket ett i samma riktning utldsbart linjan andra energitillskott i 
fbrvftg kan ha upplagrats och varvid nflninda elektromekaniska system fbr alstring av det 
fbrsta energitillskottet 3r sammankopplat med nSmnda energiackumulator p^ s&dant sStt att di 
det fbrsta energitillskottet bdrjar alstras utldses aven det andra och varvid de samverkande 
meigitillskotten gemensamt p&vericar en p&drivare (6,6a-d) som anligger mot den 
laddkomponent (I) som skall ansSttas. 

7. Anordning enligt krav 6 kSnnetecknad dSrav att nSmnda elektromekaniska system (2,2a, 
4-1 1) fSr utvecklande av det fi^rsta energitillskottet innefattar en nedvSxlad eimotor (2) 
kombinerad med en mekanisk funktion (2a, 4-11) fbr omvandling av motom$ (2) roterande 
startacceleration till en linjSr accelererande rbrelse. 

8. Anordning enligt krav 6 eller 7 kflnnetecknad d&rav att nflmnda mekaniska funktion fi}r 
omvandling av elmotoms roterande startacceleration till en linjar accelererande rOrelse utgOrs 
av en fbrsta matningskedja (4) som l5per i en sluten slinga i laddkomponentens (1) bnskade 
accelerationsriktning Over dels ett med motoms (2) utgdende axel fast fbtbundet fiirsta 
kedjehjul (3) dels ett i matningskedjans (4) Idpiiktning anordnat andra kedjehjul (5) medan 
energiackumulatom (7,7a) ar kopplad till en andra matningskedja (9), som i en sluten slinga 
Idper parallellt med den fi^rsta matningskedjan Over tv& kedjehjul (10,1 1) av vilka det ena 9r 
fast monterat p& samma axel som den fbrsta matningskedjans andra kedjehjul (5) och varvid 
dessa tv& senare n^nmda kedjehjul (1 1,5) d& de p&verkas via motom resp energiackumulatom 
roterar, resp driver i samma riktning medan granatp&drivaren (6) ar fbrbunden med och drivs 
av nflmnda i&rsta matningskedja. 
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9. Anordning enligt kraven 5-8 kflonetecknad dSrav att energiackumulatom (7,7a-d) utgfirs 
av en gsderfiaiktion i form av en gas- eller spiral^ader och vaivid de bagge 
matningskcdjomas rdrelse i en riktning aktiverad av motom innebSr en upplagring av energi 
genom spanning av ^Merfunktionen samtidigt med en &terfijring av granatp&drivaren(6) till 
ett startlSge medan en rSrelse i motsatt riktning inneblir en acceleration av granatpftrtrivaren 
och aktuell laddkomponent (I) under energitillskott fiin s&vMl motom (2) som 
energiackumulatom (7,7a). 

10. Anordning enligt kraven 5-7 kSnnetecknad dMrav att den innefattar en 6ver tvk kedjehjul 
(3a,5a) i en sluten slinga Idpande matningskedjan (4a) som via ett av kedjehjulen (3a) drivs av 
en elmotor (2), medan en planetvSxel (13) Sr fbibunden med matningskedjans (4) andra 
kedjehjul (Sa), varvid detta kedjehjul beroende av omstiindighetema 

kan vara antingen drivet av eller drivande relativt matningskedjan, medan planetvflxelns 
utg&ende axel ^ fdrbunden med en vevslSUigsami (14) vid vars ytter^de en mellan denna och 
en fast punkt (16) inspSnd jSderfunktion (7b) i form av en gas -eller spiraligSder 9r inspSnd 
medan en granatp&drivare (6a) Sr fiSibunden med iiiatniiig$kedjan(4a).. 

11. Anordning enligt krav 10 kftnneCecknad dSrav att full slaglSngd fiir ^aderfunktionen 
motsvarar ett 1/2 varvs rotation fUSft planetvaxelns (13) utgftende axel och den vid axelSndan 
fdsta vevslMngsarmen (14), varvid den senare uppvisar ett startUge, som motsvarar granatens 
(1) startlMge dar den h&ller eneigiackumulatom (7b) komprimoad och d^ vevsISngsamien 
bildar en viss vinkel med fStfoindelselmjen genom encrgiackumulatoms (7b) fasta 
infSstningspunkt (16) och planetvgxehis utg&ende axel (13a) samt ett stopplage, som 
motsvarar granatpddrivarens (6b) stopplage innefattande en mindre fdrspdnning av 
energiackumulatom jtetadkommen genom att den bromsenergi som ^'gdrs vid bromsningen 
av granatp^rivaren (6a) eiter fuUgjord acceleration av akniell laddkomponent tillvaratagits. 

12. Anordning enligt endera av kraven 10 eller 1 1 kannetecknad d9rav att elmotom (2) och 
dtoed sammankoppiade system kan dhvas &t valfritt h&ll antingen fbr accelerationen av 
granaten eller fBr uppladdning av energiackumulatonL 



13. Anordning enligt krav 1 1 eller 12 kannetecknad dSrav att matningskedjan (4) fi^TUtom 
granatp&drivaren (6b) ftven uppbSr en motbringare (17) f&r bromsning av granater (1), som 
tillfbrs anordningen, varvid det energitillskott som tillfSrs motbrmgaren (17) under 
bromsningen av resp granat (l)utayttjas for att driva planetvaxcln (1 3) i en riktning som 
itminstone till en del inaebfir en uppladdning av energiackumulatom (7b), medan 
uppladdningen av densamma slutf&rs med ebnotom (2). 

14 Jbiordning enligt krav 6 kSnnetecknad darav att nflmnda mekani^a funktion f6t 
omvandlingav elmotoms (2) roterande startacceleration till cn linjar acceleration utgOis av ett 
av motom (2) drivet kuggdrcv (19,20,23,25), som ligger i anliggning med en med 
granatp&drivaren fdrbimden IRirsta kuggstdng (18) medan energiackumulatom innefattar en 
^aderfiinktion och en av densamma d& QSderfiinktionen aktiveras en relativt det dvriga 
systemet f&rskjutbar andra kugg5t&ig(22), vilken i sin tur aven den via kuggdrev (23,25,19) 
star i ffirbindelse med elmotoms (2) drivaxel. 

15. Anordning enligt krav 6 kSnnetecknad d3rav att nSnmda tnekaniska funktion fiSr 
omvandling av elmotoms (2) roterande acceleration till en linjSr rOrelse utgdrs av ett p& 
motoms utgAende axel monterat kuggdiev (27) som ligger i anliggning med och och via en 
dari ingtoide kuggst&ig (28) driver ett forskjutbart ramverk (29) varvid nSmnda ramveiket 
(29) i sin tur uppbSr en Over tvi kedjefajul (32,33) i en sluten sUnga Ifipande matningskedja 
(34), vilken dels vid den ena av sina parallellSpande parter St f&rbunden med den stomme (30) 
i vilken ramverket (29) Sr f&rskjutbart dels vid sin andra part ar f&rbunden med 
granatp&drivaien (6d) medan minst en energiackumulator (37a, 37b) Sr inspSnnd mellan den 
fasta stommen (31)och det i&rskjutbaia ramverket (29).ramveiket 

16. Anordning enligt endera av kraven 5-15 kSnnetecknad d^av att den innefattar organ som 
startar upp utldsningen av eneigiackumulatoms energitillskott samtidigt med att elmotom 
startas. 

17. Anordning enligt endera av kraven 5-16 kflnneteckDad dSrav att den inne&ttar organ 
belastning av ehnotom (2) i en riktning sotn bzomsar utldsningen av energiackumulatorema 
fram till tidpunkten for ans&ttningen di strdmriktningen till motom motorema kopplas om. 
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Case 3802 
Sammandrag 

Fdreliggande uppfinning hanibr sig till ett sStt och en anordning fbr kastansattning av 
granatema (1) och diivkrutladdningama i sidana artillehpjaser som laddas med dessa 
laddkoixiponenter varfbrsig. 

Uppfiningen iimefattar s&lunda s&vftl ett sStt som en anordning och den kannetecknas 
framfbrallt darav att resp laddkomponent (1) accclereras upp till nSdvandig 
ansattningshastighet under utnyttjande av ett elektromekaniskt alstrat energitillskott i form av 
startaccelerationen fiin en elmotor (2) vars roterande staitacceleration p& mekanisk v3,g 
omvandlas till en ratlinjig acceleration och vars energitillskott om s& bchfivs kan kompletteras 
med energitillskottet fr&n en tidigare uppladdad samtidigt med ehnotoms start utldst 
energiackumulator (7, 37a ). 



( Fig.l fbreslSs fbrpublicering) 



^ y/« — ^ 
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